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ATI.01 00730

SYSTEM AND METHOD FOR CONVERSION OF TEXT EMBEDDED IN A VIDEO
STREAM

FIELD OF THE DISCLOSURE

The present invention relates generally to processing video data and more particularly to the

conversion of embedded text data from a first format to a second format.

BACKGROUND

Video streams, such as television broadcasts or video streamed over a network, often contain

embedded text data along with video display data. The embedded text data, which is usually

transmitted during vertical blanking intervals, can include news, sports information, weather

information, or subtitles based on the dialog of the video display. As a result of the wealth of

information provided by the embedded text data, a number of software and hardware applications

have been developed to process and/or analyze the embedded text. For example, applications have

been developed that search Closed Captioning text for keywords and then generate a transcript based

on the text surrounding the keyword. Other applications have been developed to display subtitle text

in a separate window so as to not interfere with the display of the video. Additionally, many

displays, such as televisions, can display subtitle text in conjunction with the video display.

However, the functionality of these displays and applications is limited due the variety of

formats of the embedded text. The two formats most widely used include the Teletext format and

the EIA-608, or Closed Captioning, format. These two formats are generally incompatible as a

result of the difference in location(s) of the text data during the vertical blanking interval, the

difference between the number ofcharacters per subtitle line, and/or the data/character transmission

rate. This incompatibility between the Teletext and Closed Captioning formats renders applications

and displays developed for one format useless when presented with text data in the other format. For

example, televisions designed to process embedded text according to a Closed Captioning format are

generally incapable ofhandling video steams having embedded text with a Teletext format, and vice

versa. Likewise, Teletext-enabled video broadcasts often cannot be analyzed since applications to

search Teletext data for keywords in the subtitles have not yet been developed. Accordingly, the
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embedded text must either go unutilized, or the video stream must carry embedded text in both

formats, a process that is practically impossible as the two specifications define the use of the

vertical blanking interval (VBI) data in different and generally incompatible ways.

Given these limitations, as discussed, it is apparent that a system and/or method to address

5 some of the shortcomings of the prior art would be advantageous.

BRIEF DESCRIPTION OF THE DRAWINGS

Various objects, advantages, features and characteristics ofthe present invention, as well as

methods, operation and functions ofrelated elements of structure, and the combination ofparts and

f5%
economies of manufacture, will become apparent upon consideration of the following description

lj® and claims with reference to the accompanying drawings, all of which form a part of this

|y specification.

5-3

tti
s. t.,3

| k l FIG. 1 is a block diagram illustrating a dual mode text processing system according to at least

one embodiment of the present invention;

£.„£

J|:
FIG. 2 is a block diagram illustrating a format convertor of the dual mode text processing

O system illustrated in FIG. 1 according to at least one embodiment of the present invention;

Li

FIG. 3 is a block diagram illustrating a method ofline parsing and line conversion according

to at least one embodiment of the present invention; and

FIG. 4 is a flow diagram illustrating a method ofconverting text data from a Teletext format

to a Closed Captioning format according to at least one embodiment of the present invention.

20 DETAILED DESCRIPTION OF THE FIGURES

In accordance with at least one embodiment of the present invention, a first text portion

having a first format is identified, wherein the first text portion is embedded in a video stream. The
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first text portion having the first format is converted to a second text portion having a second format

different from the first. One advantage in accordance with a specific embodiment of the present

invention is that format-specific applications and/or displays can utilize embedded text data initially

having an incompatible format.

5 FIGS. 1-4 illustrate a system for converting text data having a Teletext format to text data

having a Closed Captioning format, as well as a method for its use. A video stream with embedded

text data having a Teletext format is received by a dual mode text processing system. The dual mode

text processing system, in one embodiment, extracts the text data and filters the text data to identify a

desired portion using an identifier, such as a page number. The desired portion (or a copy thereof),

10 once identified, is sent to a line break parser. The line break parser, in one embodiment, eliminates

some or all of any unnecessary, or unintended, line breaks, as well as some or all ofany extra space
•asrf*

*W characters, to generate a character stream. The character stream, in one embodiment, is then

\Q
Ul converted into a Closed Captioning format by a line convertor, wherein the character stream is

hi
r.1 parsed into one or more subtitle lines with a maximum character length. An end-of-line break, in
ui

H one embodiment, is added to the end of each subtitle line. The output of the line convertor, in one

T embodiment, is buffered by a rate modulator which outputs the buffered text data at a specified rate

Jj*
to minimize the character transmission rate disparity between the Teletext and EIA-608

f|| specifications. The output ofthe rate modulator can then be encoded into an EIA-608 format by an

ll\ EIA-608 encoder. The EIA-608 encoded data can then be decoded by a closed captioning decoder

20 and displayed as Closed Captioning text subtitles, stored in file storage, processed by a software or

hardware application, and the like.

Referring now to FIG. 1, a dual mode text processing system is illustrated according to at

least one embodiment ofthe present invention. Although one embodiment wherein embedded text is

converted from a Teletext format to a Closed Captioning format is illustrated in FIGS. 1-4 for the

25 purpose ofdiscussion, it will be appreciated that the embodiments ofthe present invention described

herein may be applied, with minimal modification, to other embodiments of the present invention

wherein embedded text is converted from and/or to other text formats. It will be appreciated that

EIA-608 includes the Closed Captioning standard, therefore the terms "EIA-608 format" and

"Closed Captioning format" are used interchangeably herein unless otherwise noted.
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In general, the two most widely used television subtitle formats include the Teletext format

and the EIA-608, or Closed Captioning, format. A conventional Teletext processing system

typically includes capture driver 110, Teletext decoder 125, Teletext proxy 135, and Teletext

application 145. Video stream 105 is transmitted to the conventional Teletext processing system

5 where it is processed for display and/or for manipulation by a Teletext application 145, such as a

separate Teletext display window. Video stream 105, in this case, can include a variety of video

transmission streams or signals having Teletext data embedded within the stream or signal. For

example, video stream 105 can include a terrestrial or satellite television broadcast of one or more

television channels, a video stream received over the Internet, and the like.

1 0 In general, video stream 1 05 is received by capture driver 1 1 0 as data received as part ofthe

vertical blanking interval (VBI). Capture driver 1 10, in one embodiment, parses video stream 105

O
if j into video display information, which can then be sent to a display or graphics controller. Capture

«. f\

j-" driver 110 can include a software driver for a television tuner card, a filter implemented in hardware,

Uj and the like. Teletext decoder 125 can then decode the VBI data to generate Teletext data that is

U
J"5 processed further by Teletext proxy 135 and then passed on to Teletext application 145. For

W example, Teletext decoder 125 can decode a particular page, such as page 888, of the Teletext data

PJ embedded within a VBI of video stream 105 to generate subtitle information which can then be

Til

^ formatted for display by Teletext proxy 135 and displayed. Note that, m general, Teletext data is
E II

III transmitted as an encoded bit stream, and may include data other than text data, such as time stamps,

CIS

page and sub-page numbers, channel identifications, and the like. However, since the parsing ofan

embedded stream into a separate text stream is well known to those skilled in the art, Teletext data,

or text data having a Teletext format, is discussed herein as a text data stream for ease of discussion.

Similarly, a conventional Closed Captioning processing system typically includes capture

driver 110, line 21 decoder 120, closed captioning decoder 130, and render/processing module 140.

25 As with the conventional Teletext processing system, capture driver 110 generally parses video

stream 105 into video display data and VBI data. Line 21 decoder 120 can then extract data found

on line 21 of the vertical blanking interval, in accordance with the National Television Standards

Committee (NTSC) format (i.e. EIA-608), and transmit the extracted data to closed captioning

decoder 130. Closed captioning decoder 130 can then decode the output from line 2 1 decoder 120 to
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generate closed captioning text data which can be further processed by render/processing module

140 (similar to Teletext proxy 135). For example, render/processing module 140 could render the

closed captioning text data into video display data and combine this data with the visual display data

parsed from video stream 1 05 by capture driver 1 1 0 to generate a video output for display on display

5 160, where display 160 can include a television, a computer monitor, and the like.

However, due to differences between the Teletext and EIA-608 formats, conventional closed

captioning processing systems are unable to handle video streams 105 with embedded text data

having a Teletext format and vice versa. Accordingly, in at least one embodiment, dual mode text

processing system 101 receives video stream 105 having a Teletext format and reformats the

1 0 embedded text data into a EIA-608 format. Dual mode text processing system 101 includes capture

driver 110, line 21 decoder 120, Teletext decoder 125, format converter 150, closed captioning

j| decoder 130, and render/processing module 140. In at least one embodiment, dual mode text

Y*i processing system 1 0 1 is capable ofa dual-mode operation wherein Teletext data embedded in video
m
UJ stream 1 05 can be handled conventionally as Teletext data (such as by Teletext application 1 45), or
is*

|<| the Teletext data can be converted, using methods described herein, to a EIA-608 format for display,

*

a6
storage, or processing by applications that manipulate data representative oftext having an EIA-608

10 format. In this case, dual mode text processing system 101 can also include other elements of

t'
-

'

f
ll conventional Teletext processing systems, such as Teletext application 145. Additionally, in one

p embodiment, dual mode text processing system 101 is also capable of handling video stream 105

20 with embedded text data having an EIA-608 format in a conventional manner or dual mode text

processing system can convert the embedded text data from the EIA-608 format to a Teletext format,

where it can then be handled or processed by Teletext proxy 135 and/or Teletext application 145.

In at least one embodiment, video stream 105 with embedded data representative of text

having a Teletext format is parsed into video display data and VBI information by capture driver 110

25 as discussed previously. Likewise, Teletext decoder 125 can decodes the VBI information to

generate the text data having a Teletext format. However, in at least one embodiment, rather than

directing the output of Teletext decoder 125 directly to Teletext proxy 135 as in a conventional

Teletext processing system, dual mode text processing system 101 routes the output to format

converter 150. Format converter 150, in at least one embodiment, filters the text data output by
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Teletext decoder 125 to identify a desired portion based on an identifier, such as a page identifier.

When the identifier is found, the associated desired text data portion, in one embodiment, is

converted from a Teletext format to an EIA-608 format and transmitted to closed captioning decoder

130 for closed captioning decoding in a conventional manner. For example, format converter 150

5 could filter the output of Teletext decoder 125 for data associated with a subtitle page (often

identified as page 888). When the subtitle page is identified, all text data associated with the subtitle

page could then be converted to an EIA-608 format and sent to closed captioning decoder 130.

Similarly, part or all of the output of Teletext decoder 125 could be sent to Teletext proxy 135 for

additional processing. Format convertor 150 is discussed in greater detail subsequently.

1 0 The converted text data output from format convertor 1 50, in one embodiment, is decoded by

closed captioning decoder 130 and processed by rendering/processing module 140 in a manner
O
^1 similar to conventional closed captioning processing systems, as discussed previously. For example,

dual mode text processing system 101, in one embodiment, could extract the embedded text data

Ul having a Teletext format, convert it text data having a closed captioning format, and then process
ill

\S and display the converted text data on a television or computer monitor (display 1 60). Likewise, the

converted text data could be stored in a hard disk or optical disc (file storage 170) or in memory
£

£3 buffer 180.

£0

ry

C3 In at least one embodiment, the converted text data is made available for processing by

O
^ Closed Captioning (CC) application 1 90, which can include a software program or hardware that can

20 process text data having a EIA-608 format. For example, CC application 1 90 can include a software

application that scans Closed Captioning text for one or more keywords, and when found, CC

application 190 generates a still image or a video clip of the video based on the location of the

keywords. CC application 190 could also include a software application that creates text transcripts

of a television program or show based on Closed Captioning text. Similarly, CC application 190

25 could generate a more advanced transcript with images using hypertext markup language (HTML) or

rich-text format (RTF), and the like. Memory buffer 180 can be used in conjunction with CC

application 190. For example, the converted text data could be stored in memory buffer 180 and

displayed as subtitle text on display 160 at the same time. In this case, a user could use CC

application 190 to extract previously displayed Closed Captioning text, thereby allowing a user to
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scroll back through the Closed Captioning history. CC application 190 could also include a software

application that displays the converted text as subtitle text whenever an audio output associated with

video stream 105 is muted. Although various embodiments of CC application 190 have been

discussed herein, CC application 1 90 can include other software or hardware applications that make

5 use ofClosed Captioning text without departing from the spirit or the scope ofthe present invention.

In at least one embodiment, some or all ofthe output ofTeletext decoder 125 can be passed

on to Teletext proxy 135 after being searched and/or filtered for the desired identifier. By passing

the output of Teletext decoder 125 to Teletext proxy 135 in addition to filtering the output for a

certain desired portion, dual mode text processing system 101, in one embodiment, is capable of

1 0 implementing both processes that handle text data having a Teletext format as well as processes that

handle text having a EIA-608 format. For example, format converter 150 could pass the entire

O
*Q output ofTeletext decoder 125 to Teletext proxy 1 3 5 for processing by Teletext application 145 . At

the same time, data associated with a subtitle page converted to an EIA-608 format could be passed

uj on to closed captioning decoder 130 for decoding and further processing by rendering/processing

15 module 140 for display on display 160 or handling by CC application 190.

0

f
«
j

By converting text data having a Teletext format embedded in video stream 1 05 into text data

having a EIA-608 format, or vice versa, the text data can be processed by CC applications 190

O and/or displayed on display 1 60 that would otherwise be unable to use the text data since it originally

l*[
was in an incompatible format. For example, most conventional televisions in North America are

20 capable of decoding and processing text data having a Closed Captioning format, but are unable to

process text data having a Teletext format. As a result, these televisions would be unable to display

and/or process text data embedded in television content produced in Europe or other areas where

many television broadcasts include text data having a Teletext format. However, dual mode text

processing system 101, in one embodiment, would be able to handle text data having either a

25 Teletext format or an EIA-608 format due to the conversion from one format to another performed

by format convertor 150.

Referring now to FIG. 2, format convertor 1 50 is illustrated in greater detail according to at

least one embodiment of the present invention. Format convertor 150 includes filter 210, copy

module 220, line break parser 230, line convertor 240, rate modulator 250, and EIA-608 encoder
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260. As discussed previously, Teletext decoder 125 (FIG. 1), in one embodiment, extracts text data

having a Teletext format embedded in video stream 105 (FIG. 1) and converts it to text data having

an EIA-608 format (EIA^OS data 255). The text data having a Teletext format, herein referred to at

Teletext data 205, in one embodiment, is identified by filter 210 based on an identifier, such as a

page identifier or page number, associated with Teletext data 205. For example, in at least one

embodiment, dual mode text processing system 101 (FIG. 1) is utilized to convert Teletext subtitle

text to Closed Captioning text. In this case, filter 210 could use a page number associated with a

Teletext subtitle page to identify the subtitle text data. In Europe, the subtitle page is often page 888

(or page 777 in Italy). Accordingly, filter 210 could search Teletext data 205 for page 888 and

extract the associated text data.

A variety ofmethods can be utilized to determine the page identifier used by filter 210. In

one embodiment, a page identifier is preset by dual mode text processing system 101 . For example,

if filter 210 is to search Teletext data 205 for a subtitle page, the page identifier used by filter 210

could be set to page 888 since page 888 is a common page number used to identify subtitle pages.

Additionally, in one embodiment, the page identifier could be set based on a geographical location,

much like the country code used by many digital versatile disc (DVD) players. For example, those

dual mode text processing systems 101 that are to be used in the United Kingdom could be set to use

page 888 as the identifier used by filter 210, whereas those dual mode text processing systems 101

that are to be used in Italy could use page 777 as the identifier. Likewise, in one embodiment, the

page identifier could be determined based on the transmission source ofvideo stream 105 (FIG. 1).

For example, an element of dual mode text processing system 101 could use an broadcast station

identifier included in video stream 105 in conjunction with a look-up table to determine the page

number used by a certain broadcast station to identify a subtitle page. Similarly, in one embodiment,

one or more subtitle pages of Teletext data 205 include a subtitle identifier flag that identifies a

subtitle page as such. In this case, filter 21 0 can search for subtitle identifier flags to identify subtitle

pages of Teletext data 205.

Alternatively, in one embodiment, the page identifier is set based on user input. For

example, dual mode text processing system 101, in one embodiment, is implemented as part of a

television tuner card of a personal computer. In this case, a user could access a setup menu

8
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generated by software associated with the television tuner card and displayed on a computer monitor.

The user could then submit the desired page identifier to the setup menu using a mouse or keyboard.

Although a number ofmethods for determining a page identifier for a desired portion of Teletext

data 105 have been discussed, other methods for determining a page identifier may be used without

5 departing from the spirit or the scope of the present invention.

After the desired portion ofTeletext data 205 to be converted to a Closed Captioning format

has been identified by filter 210, copy module 220, in one embodiment, generates a copy of the

desired portion ofTeletext data 205 . As discussed previously, in at least one embodiment, all or part

of Teletext data 205 is passed on to Teletext proxy 135 (FIG. 1) for any additional processing. In

1 0 this case, copy module 220 can pass the copy ofthe desired portion ofTeletext data 205 to line break

parser 230 and send all or part of the original Teletext data 205 to Teletext proxy 135. By copying

r|j the desired portion and passing the original Teletext data 205 on to Teletext proxy 135, dual mode

^ text processing system 101 (FIG. 1), in one embodiment, is capable of utilizing applications that

W manipulate text data having a Closed Captioning format as well as applications that manipulate text

UJ
1.5 data having a Teletext format simultaneously. In other embodiments, filter 2 1 0 extracts the desired

W portion from Teletext data 205 and discards the remaining Teletext data 205 without passing it on to

O Teletext proxy 135. In this case, copy module 220 can be omitted, and any reference to a copy ofthe

Jl|
desired portion of Teletext data 205 (identified by filter 210) also applies to the data extracted by

filter 210.

is?

hk

20 Line break parser 230, in one embodiment, parses the output ofcopy module 220 to remove

some or all of the end-of-line breaks, or unintended line breaks, while keeping some or all of the

deliberate line breaks. For example, since the Teletext format generally specifies a maximum

character width of 40 characters per subtitle line for display, sentences and/or words having more

than 40 characters generally must be divided among two or more subtitle lines. The end-of-line

25 break, i.e. the break point ofthe word or sentence caused by the limitation ofthe character width ofa

subtitle line, is herein referred to as an unintentional break. For example, a sentence having 65

characters (including spaces) could have the first 40 characters on the first line, while the second 25

characters could be displayed on the second line. The end-of-line break, or unintentional break, in

this example, would occur after the 40
th
character. On the other hand, deliberate line breaks, such as

9
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the end of a paragraph are often included as part ofthe subtitle text to provide the proper paragraph

structure or to illustrate a lapse in time. Accordingly, line break parser 230 removes some or all of

the unintentional line breaks since they are a result ofthe subtitle line formatting while keeping some

or all of the intended line breaks since they are inherent to the desired display of the subtitle text.

5 The operation of line break parser 230 is discussed in greater detail with reference to FIG. 3.

Line convertor 240, in one embodiment, reformats the output of line break parser 230 to

generate text data in compliance with an EIA-608 format. For example, the EIA-608 format

generally specifies a subtitle line character width ofno more than 32 characters per line. In this case,

line convertor 240 could format the output of line break parser 230 such that no more than 32

10 characters are included in each subtitle line. In general, the data transmission rate of the Teletext

specification differs greatly from the data transmission rate ofthe Closed Captioning specification.

%l) Closed Captioning text is usually transmitted at a rate of around 60 characters per second, whereas

sTi an entire subtitle page ofTeletext text is usually transmitted during one VBI interval at a rate much

^ greater than 60 characters per second. As a result of the difference in the data transmission rates, it

LsJ

1=5 is possible that the display or manipulation ofthe Teletext text converted to Closed Captioning text

fi
could result in an overflow or underflow. For example, since Teletext text data is often transmitted

much faster than 60 characters per second, the display ofthe Teletext text data as Closed Captioning

f 1 1
(CC) text could result in the CC text being displayed much faster than could be read by a viewer.

U por example, ifthe display (display 160, FIG. 1) is set up to display two lines ofCC subtitle text, for

2© a maximum of 64 characters total, and Teletext text data is received and converted to CC text at a

rate much greater than 60 characters per second, the display could scroll through multiple subtitle

lines long before a viewer could read the original two lines ofClosed Captioning subtitle text. The

difference between the transmission rates could also result in a loss ofsynchronization between the

subtitle text and video display. For example, the subtitle text could represent a dialog ofthe video

25 display. However, since Teletext data 205 is transmitted at a rate greater than the rate for Closed

Captioning text, the converted Teletext text could be displayed before the associated scene in the

video display.

Accordingly, in at least one embodiment, rate modulator 250 resolves the input transmission

rate (from video stream 105) with the output transmission rate (to display 160 and/or Closed

10
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Captioning application 1 90, etc.). Rate modulator 250, in one embodiment, includes a first-in/first-

out (FIFO) buffer (not illustrated) to store EIA-608 data 255 (converted from Teletext data 205)

before it is output at a specified rate. The FIFO buffer could be implemented as system memory,

such as random access memory, in the video memory ofa television tuner card, in a cache, and the

5 like. In one embodiment, the specified rate is predetermined. For example, it could be

experimentally determined that a certain output rate results in acceptable results. To illustrate, it

could be determined that a rate of 1 .5 times the typical Closed Captioning rate (usually 60 characters

per second) provides an adequate tradeoff between synchronization and/or viewing time and the

necessary FIFO buffer size. Alternately, in one embodiment, the specified rate is determined

10 dynamically. For example, rate modulator 240 could monitor the size of the FIFO buffer. If the

buffer exceeds a certain size, rate modulator 240 could increase the output rate. On the other hand, if

the size ofthe FIFO buffer falls below a certain size, such as 64 characters (about 2 seconds worth of

J3 1 -line CC subtitle display), rate modulator 240 could decrease the output rate to further populate the

)
h
i FIFO buffer. By dynamically increasing and/or decreasing the output rate, rate modulator 240 could

ill

1$ maintain the size of the FIFO buffer within an optimal range.

O The disparity of the difference in data transmission rates can also be exacerbated when an

«% incorrect portion of Teletext data 205 is converted to EIA-608 data by format convertor 150. For

j$ example, if a user were to incorrectly identify a main text page (page 100) as a subtitle text page

O (page 888) of a Teletext data transmission, the relatively large amount of text data associated with

iff the main text page could possibly cause the FIFO buffer of rate modulator 250 to overflow when

converted to EIA-608 data 255. In order to prevent buffer overflow, rate modulator 250 can take a

number of actions. In one embodiment, rate modulator 250 transmits the converted text (EIA-608

data 255) associated with the page at a maximum rate to prevent buffer overflow. It will be

appreciated that transmission at a rate that a receiving application (Closed Captioning application

25 190, FIG. 1) or display 160 (FIG. 1) is incapable ofhandling properly, or dropping data, could cause

errors in the processing of the transmitted EIA-608 data 255.

Alternatively, in another embodiment, text data associated with a converted page of text is

discarded by rate modulator 250. It will be appreciated that a same set of data associated with

certain pages of Teletext data 205 may be transmitted repeatedly. For example, if a user were to

11
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incorrectly select a main text page (such as page 100) for conversion into Closed Captioning subtitle

text, the main text page would repeatedly be sent with little or no variance between successive

versions of the page. Accordingly, in at least one embodiment, rate modulator 250 compares the

output of line convertor 240 associated with a decoded page for an exact or substantial match in the

FIFO buffer of rate modulator 250. If a match is found, it can be assumed that the decoded page is

not the correct page, since the same text data is sent over and over again, rather than changing, as

subtitle text data generally would. Accordingly, in one embodiment, rate modulator 250 excludes

the incoming text data associated with the incorrect page from being stored in the FIFO buffer.

Likewise, rate modulator 250 could also purge the same text data from the FIFO buffer.

Alternatively, rate modulator 250, in one embodiment, searches the text data for a subtitle identifier

flag. Ifthe subtitle identifier flag is not present, rate modulator could exclude the incoming text data

from being stored in the FIFO buffer or purge the associated text data after being stored in the FIFO

buffer. After an acceptable output rate is determined, the output of rate modulator 250, in one

embodiment, is provided to EIA-608 encoder 260. EIA-608 encoder 260, in one embodiment,

converts the data format ofthe text data. For example, Closed Captioning text is usually provided in

character pairs consisting oftwo characters having a 7-bit American Standard Code for Information

Interchange (ASCII) format. In this case, EIA-608 encoder 260 can convert the output of rate

modulator 250 into character pairs having a 7-bit ASCII format. The output ofEIA-608 encoder 260

can be provided to closed captioning decoder 130 (FIG. 3) as EIA-608 data 255 where it can be

processed like any other type of data having a EIA-608 format.

Referring to FIG. 3, a method for converting text data having a Teletext format into text data

having a Closed Captioning format is illustrated according to at least one embodiment ofthe present

invention. As discussed previously, format convertor 150 (FIG. 1), in one embodiment, converts

text data having a Teletext format, herein referred to as Teletext format 301 , into text data having a

EIA-608 format, herein referred to as Closed Captioning format 302. Although the Teletext format

and Closed Captioning format generally specify amaximum of40 characters per subtitle line display

lie format, and 32 characters per subtitle line display line format, respectively, for ease of

illustration, Teletext format 301 and Closed Captioning format 302 are illustrated in FIG. 3 as having

a display line format of 10 characters per subtitle line and 8 characters per subtitle line respectively.
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Recall that, in one embodiment, filter 210 (FIG. 2) identifies a desired portion of Teletext

data 205, herein referred to as Teletext portion 321, for conversion from a Teletext format to a text

portion having an EIA-608 format, herein referred to as EIA-608 portion 322. Teletext portion 321

(or a copy thereof), in one embodiment is sent to line break parser 230 for conversion to character

stream 310. Teletext portion 321, in general, is composed of a variety ofdisplayable alphanumeric

characters, as well as non-displayable characters, such as line breaks, color formatting information,

simple graphics, etc. As illustrated in FIG. 3, Teletext portion 321 includes alphanumeric characters

306, space characters 307, deliberate line breaks 308, and unintended line breaks 309 (also referred

to as end-of-line breaks) in subtitle lines 1A-4A, each having 1 0 characters, resulting in a total of40

characters (not including unintended line breaks 309).

Alphanumeric characters 306 can include any displayable alphanumeric character other than

the space character, such as letters, numbers, punctuation, and the like. Space character 307 includes

the space character. Deliberate line breaks 308, as discussed previously, can include line breaks

deliberately placed, such as at the end ofa paragraph, while unintended line breaks 309 can include

line breaks that result of the application of a certain text format to Teletext portion 321. For

example, as illustrated by Teletext format 30 1 , an unintended line break 309 is placed after every 1

0

characters ofTeletext portion 321 . For purposes ofdiscussion, it is assumed that each deliberate line

break 308 occupies a character position ofTeletext portion 321 while unintended line breaks 309 do

not occupy a character position since they are a result of an application of Teletext format 301.

Line break parser 230, in at least one embodiment, receives Teletext portion 321, removes

some or all of unintended line breaks 309, removes any excess space characters 307 caused by

deliberate line breaks 308 and/or line formatting, and outputs the results as character stream 310. As

illustrated in FIG. 3, line break parser 230 begins at the first character of Teletext portion 321

(identified in FIG. 3 by "A") and adds or removes characters from Teletext portion 321 based on

their type and position. For example, stream portions 311-314 can be generated from lines 1 A-4A

ofTeletext portion 32 1 respectively. For first stream portion 3 1 1 , the first nine characters from line

1A ("A"-"I") are added to character stream 320. However, the last character of line 1A, a space

character 307 ("J"), was placed in line 1A since the next word (the first five characters "K"-"0" of

line 2) could not fit within the 10 character width limit of line 1A, so space character 307 ("J") was
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added at the last character position of line 1 A. However, line break parser 230, in one embodiment,

excludes extra space characters 307 from character stream 320, so space character 307 ("J") in the

tenth character postion of line 1A is omitted from character stream 320. In addition, unintended line

breaks 309 from line 1A and subsequent lines, in one embodiment, are parsed from Teletext portion

5 321 and are therefore not added to character stream 310.

After line 1A ofTeletext portion 321 is parsed by line parser 230, line 2A ofTeletext 321 can

be analyzed for parsing. As illustrated, line 2A includes deliberate line break 308 in the sixth

character position (between "O" and "P"). Accordingly, line break parser 230 adds deliberate line

break 308 of line 2A as well as the five characters 306 ("K"-"0") previous to deliberate line break

10 308 to character stream 3 1 0 as second stream portion 3 1 2. Note that since deliberate line break 308

is used to indicate a line break before the end of the tenth character position ("S") of line 2, four

^ space characters 307 ("P"-"S") are included in line 2A after deliberate line break 308 as character

%ll postion fillers. Line break parser 230 discards these four extra space characters 307 ("P"-"S"), if

ill

u[ present, as with the extra space character 307 ("J") from line 1A. Line break parser 230, as

W illustrated, adds all 10 characters of line 3A ("T"-"Cc") to character stream 310 as third stream

III portion 313 since line 3A does not contain any extra space characters 307 or deliberate line breaks

L 308. As with line 2A, all alphanumeric characters 306 and space characters 307 ("Dd"-"Jj") from

W line 4A before the deliberate line break 308 (between "Jj" and "Kk"), as well as the deliberate line

III

tp break 308 of line 4A, are added to character stream 3 1 0 as fourth stream portion 314, while the two

20 extra space characters 307 ("Kk" and "LI") behind deliberate line break 308 are discarded.
jj-!--

However, because line 3A ended with an alphanumeric character 306 ("Cc"), in one embodiment, an

extra space character 307 ("Zz") is added between third stream portion 313 and fourth stream portion

314 ofcharacter stream 3 1 0 to separate the word represented by alphanumeric characters 306 ("X"-

"Cc") at the end of line 3A and the word represented by alphanumeric characters 306 ("Dd"-"Ee") at

25 the beginning of line 4A. Otherwise the alphanumeric characters 306 ("X"-"Ee") representing two

separate words would run together in character stream 310, and as a result, be interpreted together as

a single word.

As a result ofparsing ofunintended line breaks 309 and/or extra space characters 307 from

Teletext portion 321, in this example, the number of characters is reduced from 40 characters in

14
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Teletext portion 321 to 35 characters in character stream 310. Note that character stream 310, as

illustrated, includes a string ofalphanumeric characters 306, space characters 307, and/or deliberate

line breaks 308, but without the unintended line breaks 309 included in Teletext portion 321.

Character stream 310, in this case, represents a single continuous line of text where deliberate line

5 breaks 308 are represented by a single character position rather than a jump to a new line.

Character stream 310, in one embodiment, is sent to line converter 240 for conversion to

EIA-608 portion 322 having EIA-608 format 302. As illustrated in FIG. 3, EIA-608 portion 322

includes a plurality of subtitle lines having up to 8 characters per line (in actuality, the Closed

Captioning format calls for up to 32 characters per line). Accordingly, in one embodiment, line

10 converter 240 partitions character stream 310 into Closed Captioning (CC) portions 331-335

fsj corresponding to lines 1B-5B ofEIA-608 portion 322. Character stream 3 10, in one embodiment, is

W partitioned based on the assumptions that a series of adjacent non-space characters (alphanumeric

yj characters 306) comprise a word, that words in character stream 310 are separated by a space

r character 307 and/or a deliberate line break 308, and that a word is not to be split between two or

f$ more lines unless absolutely necessary. For example, line IB of EIA-608 portion 322 can be

5 generated from the first 8 characters of character stream 310 ("A"-"H") since the eighth character

: ("H") is the end of a word and since a deliberate line break 308 does not exist in the sequence of

f II eight characters. Accordingly, line convenor 240 places first closed captioning portion 311 with line

}*\ IB ofEIA-608 portion 322. Line convenor 240 can then examine the next sequence of characters

W (second CC portion 332). Since second CC portion 332 begins with a space character 307 ("I"), this

space character 307 ("1") is dropped since it is generally preferable to start a line ofEIA-608 portion

322 with an alphanumeric character 306. Accordingly, line 2B is populated with second CC portion

332 starting at alphanumeric character 306 ("K"). As illustrated, second closed captioning portion

332 contains deliberate line break 308 at the sixth character position ofthe seven character sequence

25 (between "O" and "T"). As a result, the five characters ("K"-"0") preceding deliberate line break

308 in second CC portion 332 and the deliberate line break 308 are copied into line 2B ofEIA-608

portion 322.

To generate line 3B ofEIA-608 portion 322, line converter 240 analyzes the next sequence

ofeight characters starting at the character position ("T") following deliberate line break 308 of line
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2B. Since the end of the eight character sequence ends within a word (between "Z" and "Aa"), a

decision on how to place the word ("X"-"Cc") should be made by line converter 240. In one

embodiment, words that extend past the border ofone line are moved in whole to the next line, and

the subsequent portion of character stream 310 is shifted accordingly. However, character stream

5 310 could include words (or a sequence ofnon-space characters) that are longer than the character

width of the subtitle lines of EIA-608 format 302. For example, in the German language, many

words are generated by the combination ofother words, resulting in words that have a relatively long

sequence of letters, such as "Generalstaatsverordnetenversammlungen". In this example, the length

ofthe German word exceeds the maximum character width of32 characters for a Closed Captioning

1 0 subtitle line. In one embodiment, this dilemma is solved by placing a'-' character at the end ofthe

first part ofthe word on one line and placing the second part ofthe word at the beginning ofthe next

line. For example, the six character word ("X"-"Cc") of line 3A of Teletext portion 321 could be

O
=. rj split into two portions separated by a *-* character. The first three characters ofthe seven character

if*

T
J word ("X"-"Z") followed by a character could be placed at the end ofline 3, while the remaining
Ul

U three characters ("Aa"-"Cc") of the word could be placed at the beginning of line 4B of EIA-608
s s

Ui

^ portion 322.

O
s

P Since line 4B would have five character spaces remaining, line converter 240 could select the

f next five characters from character stream 3 10 to add to line 4B. However, the fifth character falls

m
Q within a word. In this case, line converter 240 could place the first two characters ("Dd"-"Ee") in

i0
t

line 4B and drop the space character 307 ("I") since the word (characters "Dd"-"Ee") is located at

the end of line 4B and the following word (characters "Gg"-"Jj") is located at the beginning of line

5B, and is, therefore, not needed to separate the two words. The remaining characters ("Gg"-"Jj") of

character stream 310 (fifth CC portion 335) can be added by line converter 240 to line 5B ofEIA-

608 portion 322. In one embodiment, end-of-page identifier 341 is placed in the character position

25 following the last character of character stream 310. End-of-page identifier 341 can be used to

indicate the end ofa converted Teletext page (Teletext portion 321), such as a Teletext subtitle page.

In this case, rate modulator 250 (FIG. 1), when handling EIA-608 portion 322, could perform an

action (or not perform an action) when it reaches end-of-page identifier 341 . For example, end-of-

page identifier 341 could signal rate modulator 250 to pause the output of the contents of its FIFO

30 buffer (as discussed previously), change its output rate, and the like.
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Referring next to FIG. 4, a method for converting Teletext text to Closed Captioning text is

illustrated according to at least one embodiment of the present invention. Conversion method 400

initiates with step 410, wherein video stream 105 (FIG. 1) is received by dual mode text processing

system 101 (FIG. 1). Video stream 105, in one embodiment, includes embedded data representative

5 of one or more Teletext pages of text. For example, video stream 105 can include a television

broadcast, a satellite broadcast, a video stream transmitted over a network, and the like. In one

embodiment, video stream 105 is received by capture driver 110 (FIG. 1) of dual mode text

processing system 101 . Capture driver 110 preprocesses video stream 105 for further processing.

For example, in one embodiment capture driver 110 separates video stream 105 into video display

10 data and into data that is transmitted during the vertical blanking interval (VBI). The VBI data, in

one embodiment, is transferred to Teletext decoder 125 (FIG. 1) wherein Teletext data 205 (FIG. 2)

p . is extracted from the VBI data. Recall that Teletext data 205 is representative ofthe Teletext portion

*P of video stream 105.

si)

Ul

III In step 420, a desired portion ofTeletext data 205 (FIG. 2) is identified by filter 2 1 0 (FIG. 2)

UJ

|j> offormat converter 1 50 (FIG. 1). As discussed previously, in one embodiment, the desired portion

* fl is identified based on a page identifier determined by a user, determined from a country origin or a

p transmission source, or a combination thereof. For example, the desired portion ofTeletext data 205

could include a subtitle page. In this case, the page identifier could be page 888, since page 888 is a

y page number generally assigned to the Teletext subtitle page.

Q
= sb

20 After the desired portion is identified by filter 2 1 0 (FIG. 2), in one embodiment, a copy ofthe

desired portion is made and the copy is sent for conversion while the original Teletext data 205 (FIG.

2) is output to Teletext proxy 135 (FIG. 1) in step 425. This way, dual mode text processing system

101 (FIG. 1) can use the embedded text data in video stream 105 (FIG. 1) in both its native Teletext

format as well as part or all of it in a EIA-608 format after conversion. For example, dual mode text

25 processing system 101 could be implemented as part of a television tuner card on a computer. A

number ofapplications could be running on the computer that uses the embedded text. For example,

a CC application 190 (FIG. 1) could be running that analyzes CC text for certain keywords. At the

same time, a viewer could desire to view video stream 105 on display 160 (FIG. 1) along with the

associated subtitles in a separate window run by Teletext application 145 (FIG. 1). Accordingly, a
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copy ofthe subtitle portion ofthe Teletext data ofvideo stream 1 05 could be converted into a Closed

Captioning format for use by CC application 190 while the original Teletext data could be further

processed in a conventional Teletext processing manner for use by Teletext application 145.

In step 430, the desired portion of Teletext data 205 (Teletext portion 321, FIG. 3), in one

embodiment, is parsed by line break parser 230 (FIG. 2) to eliminate one or more ofunintended line

breaks 309 (FIG. 3) and/or extra space characters 307 (FIG. 3), as discussed previously. The

resulting character stream 310 (FIG. 3), in one embodiment, is then converted to EIA-608 portion

322 (FIG. 3) having an EIA-608 format by line convenor 240 (FIG. 2) in step 440. Conversion of

Teletext portion 321 to EIA-608 portion 322 can include the step of parsing character stream 310

into multiple Closed Captioning lines having a maximum character length (generally 32 characters

per line for Closed Captioning, as well as inserting *-* characters to indicate a word continued on a

next line, and so on. As discussed previously, the character transmission rates of a video system

based on a Teletext format often differ greatly from the transmission rates of Closed Captioning-

based video systems. Accordingly, in step 440, EIA-608 portion 322 (FIG. 3), in one embodiment,

is output at a controlled rate by rate modulator 250 (FIG. 2) to prevent display or processing errors

by the intended recipient of EIA-608 portion 322, such as CC application 190 (FIG. 1) or display

160 (FIG. 1). The output rate could be experimentally determined to provide a suitable tradeoff

between the size of a FIFO buffer used to buffer EIA-608 portion 322 and the rate of display or

processing ofthe output of rate modulator 250. Alternatively, the output rate could be determined

dynamically based on the size ofthe FIFO buffer, so that when the buffer is close to full, the output

rate increases, and when the buffer is close to empty, the output rate decreases. In step 450, EIA-608

encoder 260 (FIG. 2), in one embodiment, reformats the output of rate modulator 250 (FIG. 2) to a

format compatible with CC application 190 (FIG. 1). For example, in at least one embodiment, EIA-

608 encoder 260 outputs EIA-608 portion 322 as character pairs, in accordance with an EIA-608

specification. In step 460, the output (EIA-608 data 255, FIG. 2) ofEIA-608 encoder 260 (FIG. 2),

in one embodiment, is sent to closed captioning decoder 130 (FIG. 1) wherein it is converted into a

suitable format for further rendering for display or further processing by rendering/processing

module 140 (FIG. 1). The output ofrendering/processing module 140 can be handled in a variety of

ways. In one embodiment, the output is displayed on display 160 (FIG. 1) as Closed Captioning

subtitles along with the video display data from capture driver 110 (FIG. 1). In another embodiment,
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the output can be stored in file storage 170 (FIG. 1) or in memory buffer 180 (FIG. 1) for later

retrieval. Additionally, in at least one embodiment, the output is sent to one or moreCC applications

190 (FIG. 1) for further processing or analysis. For example, CC application 190 can include a

search engine that searches closed captioning text for keywords, a transcript application that creates

a text transcript of a television program, and the like. CC applications 190 that would otherwise be

unable to process or manipulate the embedded text data in the Teletext format could now do so, as a

result of a conversion of the embedded text data from a Teletext format to an EIA-608 format as

described according to at least one embodiment of the present invention.

It should be appreciated that although the previous discussion focuses mainly on the

conversion of text data having a Teletext format to text data having an EIA-608, or Closed

Captioning, format, the methods and/or systems discussed herein can also be applied to other text

format conversions with minimal modification. For example, in one embodiment, video stream 105

(FIG. 1) can include text data having an EIA-608 format. In this embodiment, format convertor 150

(FIG. 1 ) can receive the output of line 2 1 decoder 120 (FIG. 1 ), filter the output for a desired portion

using filter 210 (FIG. 2), parse the desired portion of unnecessary line breaks and extra space

characters to generate a character stream (similar to character stream 310, FIG. 3). The character

stream could be parsed into subtitle lines having a maximum of40 characters per line (according to a

Teletext specification) by line convertor 240 (FIG. 2). The output of line convertor 240 could then

be buffered by rate modulator 250 (FIG. 2) and output at a specific rate, determined empirically or

dynamically. The output ofrate modulator 250 could then be sent to Teletext proxy 135 (FIG. 1) for

use by Teletext application 145 (FIG. 1) or for display on a Teletext-enabled display, such as a

television produced for the European Union market.

The various functions and components in the present application may be implemented using

an information handling machine such as a data processor, or a plurality ofprocessing devices. Such

a data processor may be a microprocessor, microcontroller, microcomputer, digital signal processor,

state machine, logic circuitry, and/or any device that manipulates digital information based on

operational instruction, or in a predefined manner. Generally, the various functions, and systems

represented by block diagrams are readily implemented by one ofordinary skill in the art using one

or more of the implementation techniques listed herein. When a data processor for issuing
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instructions is used, the instruction may be stored in memory. Such a memory may be a single

memory device or a plurality ofmemory devices. Such a memory device may be read-only memory

device, random access memory device, magnetic tape memory, floppy disk memory, hard drive

memory, external tape, and/or any device that stores digital information. Note that when the data

5 processor implements one or more of its functions via a state machine or logic circuitry, the memory

storing the corresponding instructions may be embedded within the circuitry that includes a state

machine and/or logic circuitry, or it may be unnecessary because the function is performed using

combinational logic. Such an information handling machine may be a system, or part of a system,

such as a computer, a personal digital assistant (PDA), a hand held computing device, a cable set-top

10 box, an Internet capable device, such as a cellular phone, and the like.

One of the implementations of the invention is as sets of computer readable instructions

y resident in the random access memory of one or more processing systems configured generally as
%Q

%Q described in FIGS. 1-4. Until required by the processing system, the set of instructions may be

lij

j, a stored in another computer readable memory, for example, in a hard disk drive or in a removable

W memory such as an optical disk for eventual use in a compact disc (CD) drive or digital versatile disc

p (DVD) drive or a floppy disk for eventual use in a floppy disk drive. Further, the set ofinstructions

L can be stored in the memory ofanother processing system and transmitted over a local area network

£11 or a wide area network, such as the Internet, where the transmitted signal could be a signal

fll

#^ propagated through a medium such as an ISDN line, or the signal may be propagated through an air

20 medium and received by a local satellite to be transferred to the processing system. Such a signal

may be a composite signal comprising a carrier signal, and contained within the carrier signal is the

desired information containing at least one computer program instruction implementing the

invention, and may be downloaded as such when desired by the user. One skilled in the art would

appreciate that the physical storage and/or transfer ofthe sets ofinstructions physically changes the

25 medium upon which it is stored electrically, magnetically, or chemically so that the medium carries

computer readable information. The preceding detailed description is, therefore, not to be taken in a

limiting sense, and the scope of the present invention is defined only by the appended claims.

In the preceding detailed description of the figures, reference has been made to the

accompanying drawings which form a part thereof, and in which is shown by way of illustration

20



ATI.0 100730

specific embodiments in which the invention may be practiced. These embodiments are described in

sufficient detail to enable those skilled in the art to practice the invention, and it is to be understood

that other embodiments may be utilized and that logical, mechanical, chemical and electrical changes

may be made without departing from the spirit or scope of the invention. To avoid detail not

necessary to enable those skilled in the art to practice the invention, the description may omit certain

information known to those skilled in the art. Furthermore, many other varied embodiments that

incorporate the teachings of the invention may be easily constructed by those skilled in the art.

Accordingly, the present invention is not intended to be limited to the specific form set forth herein,

but on the contrary, it is intended to cover such alternatives, modifications, and equivalents, as can

be reasonably included within the spirit and scope of the invention. The preceding detailed

description is, therefore, not to be taken in a limiting sense, and the scope ofthe present invention is

defined only by the appended claims.
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